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Description 
TeCHNlCAL FIELD 

raooi] Tfiis invention relates generally to the technol- 
ogy of inf ormatloTi sharing and, more parttoularly, relates 
to a system and method for almpimed iirformation pro- 
jection to a projector or ofter device or devices. 

BACKGROUWP OF THE INVENTON 

[0002] Despite the technological advances realized i n 
recent years, many traditional business actMtieft still 
haveaprominentplace intoda/5 workplaces. Onesuoh 

aotivJty is the meeting or conference. Often, such a col- 
laboraliva effort will Involve a presentation of mater^ 
by one partic"pantto a number of other parddpants. TVa- 
dltionaJ means tor presenting infonmaiion include pro- 
jectlgn on a screen, display on a monftor or other opli- 
csally active devcfi, or presentation in hard copy form, 
such as on a white board, chalicboaKl or easel. Whfle 
each of Itiese methods has bene^fits and drawbaete in 
terms of cost, complexity, and effectiveness, projection 
and display are typically bestsultedftor rapidly changing 
date such as may be presented via slides or video. Ad- 
ditionally, projecfion and display are also Ideal for shar- 
ing of infofmation from the screen of acomputeroroth^- 
oomputing device, such as during a MICROSOFT brand 
POWER POirJT slide preserrtailon. 
[00031 Unfortunately for projection technology users 
and participants, traditional mechanisms for projection 
and display of Informatmn from a coo^uting device. 
whHe highly effective once inltfeted. have often been 
complex lo establish, requiring the connection of cords, 
such as VGA cables, and the setting of various param- 
eters. This complexity car lead to compllcalions before 
and during a presentation, and often lead to delay in 
commencing a presentation. AddiUonaDy, such mecha- 
nisms do not allow simple and rapid transfer of control 
of the presentation from one speaker to another. Thus, 
tor BJcamplQ, if a first speaker Is using a PC to present 
a POWER POINTT sfide show and wishes to cede the 
floor to a second speaker, the second ^aker typically 
must physically leave their chair and walk to a location 
next to the fir^ speake?^ PC. during whk5h time there 
will be discontinuity, delay. ai>d distraction for the other 
partfcipants. 

[0004] A system and method of conferencing presen- 
tation are needed whereby set up of a conferencing 
presentation ts simpfified and whereby control and 
transfer of presentation management can occur with de- 
creased connplexlty and improved speed. 

ailMMAHY OF THE tNVENTfON 

[0005] A novel system and method are described for 
increasing the effectiveness and simplicity of infon™- 
tion projection. The scenarios enabled invoNe the auto- 



matic connection of a presenter's device to a projecbon 
screen or other projection target. Rather than be&jg re- 
quired to find and connect various wires and cables in 
ortaer to make a pmsentation. the presenter simply 
3 walks into a room, whereupon his or her laptop compu- 
ter or other dewtoe discovers and connects to the desired 
projection target, such as a conference room projector, 
Witt! minimal effort on the part of the presenter. 
[0006] In an embodimerrt of the invention, a reverse 
1Q tenr^lnal sender model is uUlized to establish a connec- 
tion from a presentation server, or projection device, to 
apmsentatk>n client. orprojeceontargetTTiBdiscovery 

by the projection device of the prcjectlon target e byway 
of theUniversal Plug and Ptay protocol Once discove^ 
15 has b«en accomplished, a terminal sewices session Is 
commenced via the reversetemnlna) sewer model to en- 
able the exchange of screen data and/or Other data be- 
tween the projection device and the projection target in 
an embodiment, shadowing is used to provide the dfi- 
2Q play on the tennlnal services sender while the teiminal 
eervices client renders the irrformetfionfor presentation. 
[00071 Otherfeaturesandadvanlagesofvarioueem- 
bodiments of the invention wiM become apparent from 
the detafled description set forth hereineifier. 

^ RRlgF DESCRIP ™" QPTHE DRAWINGS 



rooos] While the appended claims set ferth the fea- 
tures of the present irrvention with particularity, the in^ 
90 vention. together with hs objects and advantages, 
be best understood from the following detailed descrip- 
tion taken in conjunction wtth the accompanying draw- 
ings of whteht 

39 Figure 1 is a block diagram generally illustrating an 
exemplary computer system usable in an Imple- 
mentation 0* an embodiment of the invention; 
Figures 2A and 2B are schematic diagrams show- 
ing alternative architectures of a neiwori^ system 

40 within which an embodiment of the invention may 
be implemented, including multiple computers com- 
prising a projecting computer and multiple project 
tion target computers, as well as an ele<aronic con- 
ference room display screen or pnjjecton 

45 Figure 3 is a schematic diagram illustrating in great- 
er detail the placement and intenDonnectivity of pro- 
jection appncation program components and relat- 
ed components in an embodiment of the invention; 
and 

so Figure 4 is a flow chart describing the steps taken 
in an embodiment of the invention to initiate a pro- 
jection session between a projecting devkse and a 
projection target device. 

55 DETAILED DESCRlFTION OF THE INVEr4TI0N 

[0009] Turning to the drawings, wherein like reference 
numerals referto like elements, the invention ts illusirat- 
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ed as being lmplement©d in a suitable computing envi- 
ronmert. Although not reqiflred, the Invention will be de- 
scribed in the general contsct of computer-executable 
Instnjctions, such as program modules, being exeoJted 
by a pereonal computer. Generally, program modules 
include routines, programs, objects, components, data 
stnjctures, etc. mat perform particular tasks or imple- 
ment paniculaf abstract data types. Moreover, those 
skilled in the art wUI appreciate that the Invention may 
be practiced with othercomputersystem configureitiene, 
ir^clutfng hand-held devices, mulBprocessor systems, 
mloroprocessor baeed or programmable consumer 
•leetronios, network PCs. minicomputeis, mainframe 
computers, and the nke. The mvenWon is pnmanV tor 
use in a nstworked environment and m^ further be 
pracBeed in distttbuted computing enwironments where 
tasks are performed by remots processing devices ttiat 
are Kniced through a oommunieations network. In a dis- 
tributed computing envlronmBTrt. program modules may 
be located in both local and remote memoiy storage de- 

1001 01 Figure 1 Ulustrates an example ot a suitable 
computing system environment 100 usable In an implo- 
mentalion of the invention, and accordingto which either 
or both of a projection device and a projeotlon target de- 
vice may operate. THe computing system environmeiit 
1 00 Is only one example of a suitable computing trwi- 
ronmertf and Is not intendedio suggest any Umtehon as 
totheseopeofU8eorfuncttanalityoftheim^ention.Ne|- 

inershouldttieoomputing environment 1 00 be mteipret- 
ed as naving any dependency or requirsment relating 
to any one or combination of components IBusirated m 
the exemplary operating environment 100. Furthw- 
more. note that the term •pfcledor Includes, but b not 
limited to, eriy group display mechanism with wireless 
capabifity. It is not required that the projector compnse 
a wireless irttertace, since, for example, in someernbod- 
iments of the mvenilon the projector may be physically 
wired to an infrastructure. 

[00111 The invention may be implemented by vnay or 
numerous other general purpose or special puiposB 
computing system environments or configurations. Ex- 
amples of well known computing systems, environ- 
ments and/or configurations that are suitable for use 
with the invention include, but ate not limitedto. person- 
al computers, servarcomputers. hand-held or laptop de- 
vices, multiprocessor systems, microprocessor-based 
systems, set top boxes, programmable consumer elee- 
tronics, network PCs, minicomputers, mainframe com- 
putere. distributed computing environments th* include 
any of the above systems or devices, and the Bice. 
(00121 An exemplary system for implementing the in- 
vention includes a genera^purpase computing device 
in the form of a computer 110. Components of the com- 
puter 110 generally include, but are not limited to, a 
processing unit 1 20. a system memory 130, and a sys- 
tem bus 121 that couples various system components 
including the system memory to the processing unit 120. 



■me system bus 121 may be any ot swerail types of bus 
structures IncludingamemoiybusormemorycontoMler, 

a peripheial bus. and a local bus using any of a variety 
or bus aft*itecture8. By way of example only, and not 
5 ruTtbatlon, such architectures include Industry Standard 
Arehitectufe (ISA) bus. Micro Channel Architecture 
(MCA) bus, enhanced ISA (EISA) bus, Video electron- 
ics standards Associate (VESA) local bus, and Periph- 
eral Component Interconnect (PCI) bus also known as 
10 M^anlne bus. 

10019] Con^uter 11 0 typfcally includes a vanety of 
computer readable media. Computer readable media 
can be any available media that can be accessed by 
computer 110 and includes both volatile and nonvolatile 
IS media, removable and non-removable media. By vwjy 
of example only, and not limitation, computer readable 
mediamaycomprisecomputer storage media and com- 
munication media. 

100141 computerstoragemediaineludesvolauieand 
20 nonvolatile, removable and non-removable media im- 
plemented in any method or teehnology for storage of 
information eueh as computer readable instructions, oa- 
tastmohjres. program modules or other dat^Compirter 
storage media includes, bulls rwt Dmited to, RAM. ROM. 
2S EEPROM, flash memory or ofter memoiy technology. 
CD-ROM, digital versatile disks (DVD) or other opileai 
disk storage, magnetic casseoes, magnelfc tape, mag- 
r>Blie dlek storage or other magneJks storage devices, or 
any other medium which can be used to store the de- 
$0 sired inlbrmaSon and which can be accessed bfyeom- 

puterilO. ^ 
nmSl Communteaflon media typically embodies 
computer readable insiwctlons, data stmctures, pro- 
gmm modules or other dale in a modulated d^signal 
as such as a earner wave or other transport mechanism 
and includes any information delivery media. The term 
■modulated data signal" means a signal that has one or 
moreof itsoharaoteristios (such as. for example, voltage 
or current level, voltage or current pulse existence or 
40 nonextetenca.voltageorourrentpulsewidth votegeor 
current pulse spacing, etc.) set or changed in such a 
manner as to encode Information in the signal- By way 
of example, and not fimitation. communfcatton media «- 
chides wrtred media such as a wired network or dir«a- 
43 veiled connection, and wireless media such as acoustic. 
RF Infrared and other wireless nwdia. Combinations ot 
any of the djove are also included within the scope of 
computer readable nvsdia. 

rooiei The system memoty 130 includes contpirter 
so storage media m the form of volatile and^or nomrolable 
memory such as read only memoiy (ROM) 131 andran- 
dom access memory (RAM) 132- A basic -"Pf/o^"! 
system 133 (BIOS), containing the basic routines that 
heb to transfer irrfomnatfon between elements wlthm 
55 computerHO.such asduring start-up, istypfcally stored 
in ROM 131. RAM 132 typically contains data and/or 
program modules that are immediateiy accessible to 
and/or presently being operated on by processing unit 
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120. By way of example, and not BmitalSon, Rgure 1 U- 
lustrales RAM 132 as containing opefaiing system 134. 
applicaflon pfograma 135, other program modules 136. 
and program data 137. 

raOITl The computer 11 o may also Include other rc- 
movable/non-removable. volatae/nonvolatile Gonv^ 
storaa© media. By way of example only. Figure 1 illus- 
trates a hard disk drive 141 that reads from or writes to 
non-removable, nonvolatile magnetic media, a magnet- 
ic disk drive 151 that reads from or wrttee to aremova- 
ble nonvolatile magnetic disk 152. and an optical disk 
drive 1SS that reads from orwrltesto a removabte, non- 
volaiye optical disk 156 such asaCD-ROM or other op- 
tical media. Other removabte/non-removable, volatile/ 
nonvolatilecomputer worage media that can be used in 

the exemplary operating environmenl include, but are 
not limited to. magnsBe tape easarttes, flaah memory 
cards, digital versatile disks, digital video tape, solid 
state RAM, solid stale ROM. and the like. haid disK 
drive 141 Is typically connected to the system bus 1 21 
through a non-rsmova»>te memoiy interface such as in- 
terface 140, and magnetic disk drive 151 and opueal 
disk drive 1 6S are typically oonrracaad to thesystern bus 
121 byafamovSblememoryinterface.sueh as Interface 

150- . 
[00181 The drives andtheirassociaied computerstor^ 
Memtdia, dlsoussad abowe and iDustrated In Figure 1 . 
provide storage of computer readable instructions, data 
stnictures. program modules and other d»a for the 
computer 1 1 0. In Figure 1 , for example, hard disk drive 
141 is illustrated as storing operating system 144. ap- 
DneaHon programs 145, ower program rno<hjles 14S. 
and programdaa 147. Noiethatthese components can 
eitherbe the 8S»ne as or different from operating system 

134. application programs 135, other program modules 
138. and program data 1 37. Operating system 144. ap- 
plication programs 145, other program modules 146, 
andpiogram data 147 are given different numbers here- 
in to DIustrate that, al a mtnimum, they are different CT3p- 
ies A user may enter commands and InfoimaBon Into 
the computer 110 through input devices such as a key- 
twaid 162, poirtting device 161 (commonly referred to 
as a mouse), andtrackball ortouch pad. Otherinput de- 
vices (not shown) may include a microphone, joystick, 
game pad, satellite dish, scanner, orthe Bke. These and 
other input devices are often connected to the process- 
ing unit 120 through a user input interface 160 that is 
coi«)ied to the system bus, but may be connected by 
other interface and bus structures, such as a parallel 
port, game port or a UfJlversal serial bus (USB). A ded- 
icated monitor 191 or other type of display device may 
also be connected to the system bus 121 via an inter- 
face, such as a video interface 190. In addition to the 
monitor.co«rputer 11 Omay also include otherperipheral 
output devices suc*i as speakers 197 and printer 196, 
which may be connected through an output peripheral 
interface 195. 

[001 9) In the implementation of an embodiment of the 



invention. thecomputerllOoperatesinanstwoHceden- 

vironment using togical connections to of^® O"" 
mote oomputeia. such as a remote computer 1 80 TT»e 
remote computer 180 may be a pensonai computer, a 
5 ,t>uter,an€9workPC.ap9erdevk»oroftercon^ 
cietwork node, or a dedicated projection target device 
such as an electronic projectton screen or monitor, ai>d 
in any case the remote computer or computers typical^ 
moludemany or all of theelertKms described above rel- 

10 fitive to the personal computer 110, although onV a 
memoiy storage device 181 has been iMustreted m Fft- 
UTo 1 . and although in some caseeths remote computer 
can lack much of the funotionaRiy contained in the corn- 
outer 110, TTie logical connections depicted n Rgore i 
« Udealocala.^anetv«Kk(l^)l71anda».dea^ 
network (WAN) 1 73, butihecomput«r 110 may add*on- 
fllly or alternatively use one or more other nrtwotMng 
environmente. For example, the computer 110 m^»- 
aide on an ad hoc network via a communicationB irtter- 
20 face such as a wireless interiace. Networking envran- 
ments of all types are commonplace In offices, enter- 
pr-Be^widB conputer networks, intranets and the Inter- 

1^0] -n^e computer 110 should include fecilities for 
25 ^cees6ingthenetWOrt5Slowbichtti8attaohable.Forex. 
anpla, when used In a IAN networidng «rrv.ronmenr^ 
the personal computer 110 isconnectadio tfje 1^71 
through a network interface or adapter 170. Anom»r 
node on the LAN, such as a proxy sewer, may befurttier 
30 connected to a WAN such as the Internet. When used 
in a WAN networking environment, the computer no 
typically includes a modem 172 or other means for es- 
tablishing communications directly or indirec«yover*e 
WAN 1 73, such as the Intemet The modem 17Z, wmcn 
ss may be internal of external, may be connected tottie 
system bus 121 viathe user input interface 1 60, or other 
appropriate mechanism. Typksally. wireless networkin- 
terfaclng. be it to a LAN, WAN, ad hoc network, or other 
networktype. will allow the greatest freedom to reap the 
40 benefits of the invention, although the invention Ste) 
contemplaiBs the use cf moie traditional hard wired In- 

terfaees. . , , 

10021) In a nehnrerked environment, program modules 

depicted relative to the personal computer 110. or^r- 
4S tionsthereof, may be stored in the remote memory ^or- 
age device. Byway of example, and net limitation, Fig- 
ure 1 iMustrates remote application programs 185 as r&- 
skJingon memory deviceiel. It wiU be appreciated that 
the network connections shown are exemplary and oth- 
50 er means of establishing a communfcattenslirik be- 
tween The computeiB may be used- it is not intendedto 
Bmittte invention to use in a permanent netwoi* intia- 
Stfucture. since it may also be used In transiently con- 
nected environments, such as for example a who'V^ 
55 partially wireless network environment interconneoted 
wholly or partially via optical, infrared, andter ia<So ire- 
quency wireless connections. 
{002^ Herein, the invention Is described with refer- 
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ence to acts andsymboDe representations of operations 
that are poiformed by one or more compiiters, unless 
indicated otherwise. As such, it will be understood that 
such acts and operations, which are at times referred to 
as being coTT^uter-exeeiited, Include the manipulation 5 
by the prooessing unit of the connputer of electrical sig- 
nals representirg data in a slmctured form. This manip- 
ulation transforms the da£a or maintains it at locations 
in the memory system of the computer, which reconfig- 
ure or olhenvise atters the operation of the connputer io 
in e manner well understood by those sidlled in the art 
The data stnictures where data id maintained are phys- 
ical locations of the memory that have particular prop- 
erties defined by the f omnax of the data. However, whita 
the inventionis being described in the loragoing context. « 
Jt is not meant to fa» limiting as those of dkiii in the art . 
will appreciate thai various of the acts and operation de- 
scribed hereinafter may also be implemented in hard- 
ware. 

[D023] Rgure2AiDuBtrates schematically a network- » 
ingenvironmentwithlnwhich the present Invention may 
be rmplemented. In particular, the network environment 
shown in the figure includes a projecaSon device 201 , 
which may be any computing device such as, for exam- 
ple, those described above in reference to Figure 1 , for ^ 
projecting infbrmation to one or more pmjection target 
devices 203, 205. 207, and 209. Projection target devic- 
es 203-207 are illustrated as non-dedicated computing 
devices similarto the projection device 201 . In this case, 
for example, the devices 201-207 may be, by way of ex- ^ 
ample and not limitation, laptop computera, desKtop 
computers, handheld computing devices, any Other 
muid-purpose computing devices, or any combination 
of these types of devices. A projection target device 
need not be a traditional computing device, and may be 35 
for example a television system. Metworic 211 is usable 
to transfer infoimfltion between the target devices 
203-207 and the projection device 201 . 
[P024] Sinrdlariy, the projection targets may addition- 
ally or altematfvely include a dedicated projection de- 
vice such as an electronic conference room projector or 
display device 209, As with the other projection targets 
203-207, the target device 209 preferably communi- 
cates with the projection device 201 via network 211. 
Network 21 1 may be any type of network, but will typi- 
cally comprise wireless interfaces between the project- 
ing devbe 201 and the network 211 , and between the 
network 211 and the projection targets 203-207. Fur- 
themiore, the Interface between the network 211 and 
the dedicated projection device 209 may desirably be 
either wired or wireless. For example, since the dedicat- 
ed projection device 209 can remain in a particular lo- 
cation, such as a conference room, for a long period of 
tme, there is no signlficaiit decrease in device utility by 
having a wired interface from the device 209 to the net- 
wotX 211 - The network 211 Itself will generaJly, afthough 
not necessarily, be a wired inf rastmcture such as a cor- 
porate LAN, a WAN, or other traffiionai wholly or par- 



tially vi^red network. 

[0025] An afctemative network environment is shown 
schematically in Figure 2B. in particular, projection de- 
vice 201 and projection targets 203-209 are intercon- 
nected via an ad hoc wireless netivork consisting of 
wirBless links 213-225. Note that not aH of connections 
213-225 are necessary since an ad hoc network does 
not require direct connection of every node to every oth- 
er node. For example, a node may be connected to all 
nodes of the ad hoc network indirectly via a single con- 
nection to another node. Thus, ad hoc topologies in- 
clude rings, lines, webs, hul>-and-spokes, and^or other 
topologies as needed. Often, the physteal distance of a 
particular devfce from other devices wiH determine to 
which device or devices, if any, of the ad hoc network 
the particular device connects directly. 
[0026] The usage and rnteractlon sconarlos of the 
aforementioned components will be described briefly 
hereinafter before proceeding to a detailed description 
of the irtteraction mechanics. The projectfon device 201 
is in the possession of a presenting indh^'tdual wishing 
to project material of Interest to receiving indh/iduals, 
lypicaily In a conferenoe room or meeting room setting, 
although the invenfive system is also usable in non-busi- 
ness settings, such as in a home environment, as well. 
The material of interest may be graphfcal, such as im- 
ages or video, or textual such as in a document chart 
etc, and may also Include audio elements. In an em- 
bodiment of the invention, the rnaieriaJ of interest is en- 
tirely audio information. Although the material of fntenest 
need not be computef-generated. It is preferably acces- 
sible to the projection device 201 locally or nsmotely in 
a computer-readaWe format The projection target de- 
vces 203-207 may be the laptop computers of the re- 
ceiving individuals, while the projection target devtee 
209 may be a dedicated projection system, such as a 
oonfeience room projector or large screen monitor or 
other display nottypk»lly associated physically widi any 
one user, unlike a mobile laptop or handheld device. 
[0027] The networic connectivity between the dovfces 
203-209 typcally commerKsos as each device comes in- 
to communication range of the pnojection device 201 as- 
sociated with the presenting user. Thus tor example, as- 
sume that the dedicated device 209 resides pemanent- 
iy in a conference room. When the presenting user en- 
ters the conference room with the projection device 201 , 
a wireless connection, either ad hoc or via a network 
infrastructure, is formed between the dedicated device 
209 and the pnojecdon device 201 . The presenting user 
is then able to project material from his device 201 onto 
the screen oT the dedicated device 209 for the receiving 
indh^idualsto observe, in this manner, the presenting us- 
er has effected a presentation without physically con- 
necting any cables or cords, and can similarly end the 
presentation, ortransferits controlto another presenting 
Individual using another projection devkse, without dis- 
connecting any cables or cords, 
[D02B] in much the sanne way, the presenting user can 
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present material of interestto a number of targetdewiMS 
such as devices 203-207. For example, the netwwK 
connection beiweenthe projection cJevic© 201 and ths 
target devices 20a-207 is automatically executed after 
automated dtecovwywithtwtrequiringthe userto locate 
and manipulate physical oonneoBons- In the ease, tt»e 
preseniaiion of material occuia from the projection de- 
vice 201 to the screens of the target devices, vi^hlch m«y 
be laptop computers belonging to receiving individuals. 
[00291 Speelfto Mtemplaiyarehitectures ofthgprojec- 
lion device 201 and a projerfon target 301 are 'lUJStrat- 
«j in greater detail echematieally In Rgure 3. Although 
only one projection target is niustrated in Rgora 3, rt will 
be appredated that the Invention contemplates the use 
of multiple and varied such devices as well, as Illustrated 
by way of Figure a II can be seen that the prajerton 
device 201 arehltechire eomprisea a projector conboi 
point 303. a Universal Plug and Play component 305, 
andatemiinal services seiverSOT.ThepmjeCtorcoftfrol 

point 303 is an application that cortrols the f uncHcn of 
the Univereal Plug and Play component 305and the ter- 
mmal sen-toes server 307 to establish and majraain a 
projeodon session-Tbeprojeotor control point 303 »al- 

80 responsible for piesentaiion of user interfefie Infor- 
mation to the presenting '"'Svldual vtea displ^* 
device 201 . Such user Interface infomnation preferably 
comprises a selection window within which the present- 
ing usermay viewavailabteprojectionlafgeteeijdeelect 
desired connection targets. Other comiecBon mfoima- 
tlon such as time, status, control change requests and 
so forth may also be presented In the user intertaee by 

the projector control point 308. ^^^.^ 
nxnO] $imllarty.ihepro)ecttontarget30iarchit«rtiir6 

^prfeea apit)3ectordev1cepoint309. aUniversa) PUjg 
and Play componem 311 . and atermlnal sewioes client 
313. As with the projection device 201 arohltBcture.the 
pfojector device point 309 is an application that controls 
the Universal Plug and Play component 311 and the te^ 
minal 8ewiceedlent313 during the set up and utPization 
of a projection session. The Univeiaal Plug and Play 
component 311 of ihe projection target 301 cooper^ 
with the Universal Plug and Play component 305 of the 
projection device 201 to faciState discovery by the pro- 
jection device 201 of the projection target 301 in an en^ 
bodimentcf thelm/enUon asv^iB be described hereiraf- 
ter In a similar manner, the terminal senrteee client 313 
of the ptojeciion target 301 cooperates withlheterminal 
services server 307 of the projection device 201 dunng 
the pr<^eot»on session to facilitate the exchange of pres- 
entation inforrDatjon from the projecton device 201 to 
the projection target 301 , aa wM be described hereinaf- 
ter in greater detail 

[0031 J Although not explicitly shown, each « tT^e pro- 
jection device 201 and the projectfon target 301 prefer- 
ably also includes an opereiing system for eontroirmg 
the baste operation of the relevant device. Although 
there is no limitation wWiln the invention as to suitable 
operating systems. It has been observed lhait the XP 



brand operating system and the ENDOWS CEbwJ 
operating system, both by H^ICROSOFT of R«lmond. 
^hinjon. are ideally suited lor 
lion, in particular, the projection target 301 t^a^an 
5 mgeOUS^UsetheWlNDOWSCEbrandoperJjngs^ 
^shce the projection targetaOl '"fV 
ted computation demands and limited computational 

^2} NotethatthepiojectlontargetBOIarcl^tecture 
10 also<4mprisesacodecmodute3l5|nane,^d.ment 
ofthe.r«vention.Theoo6eemodule3l6i9Usedtomter. 
pret or decode infomnation received by PiO|e«»n 
UetsOl f«>mthe projection device 201 when ihe i^ 

S5ed infomiation comprises ^ 
1, infom,atlon.asw«lbedescrib«d.ngreaterdateirbel«» 

with respect to Rgure 4, N«e ttiat multiple and/or di- 
verse codecs may be usedwilhout limitawm. 
ro0331 Figure 4 illustrates in flowehartTotmthe oper- 
ation of the afoiementicned system ^^^^JJ^^^ 
20 estabBahmemofaprojectior»se8Slon.and>«hileJhe^ 

j«JBon eeeston continues in progtess. Be*ore a prc^ 
ion session can begm. a connection ehoijd be fo^ 
between the projection device 201 and the P"*)^ 
target 301 to the extent such aconnection is "ftalready 
2B o^.Thus.at8tep40l,theprojecltendevi^^ 

a wmiecaon via an appropriate •^fff^.^rff 
network upon which the prpiectton target j^ides. If 
L proJeSn target 201 has «*yet 
relevant network then It too Bt«uW coimeat ^bj™ 
ao viaan appropriate nehwoi1<iniertace. in an erJodimM^ 

XirSendon.thenetwor1ccomprieesan80e^^^ 
pilant wiretess nnfc op.^ ^ 
mode or as part of an ad hoe nwwre as aiscuaa™ 

35 SSS Atthispolnt,theproiect3ondeviee201andthB 
projection target 301 are both connected t^- a 
network. Still, each of the projection device 201 ^d*e 
projection taf^et 301 may remain unaware of thep.es- 
enoToTthe^er as such. If so. then at step 403 the 

40 unversai Plug and P'^y ~"^P»'«"*^^,J*^ ^/^S 
tion device is apprised of the presence »e yni^rej 
Plug and Play component 311 of the projection targ^ 
SOI.-mtestep may be carried out eithervia the standard 

plug and play announcement mechanism whereby the 
45 UniveTsalPlugandRaycomponent3l1rf*epro^ 
tiontarget30l announces its presence and eapabflitos 
to the universal Plug and Play component 3^ oT the 
proieeuon device. Altematively. the Universal Plug and 
Play component 305 of the projection device 20 may 
so afrLatively search for and locate *e Un-ve^ P "9 
and Play component 311 off the projection target 301. 
IO0351 Although Universal Plug and Play will befamrl- 
iarto those of SWII in the art. a brief overview is provided 
herein for the convenience of the reader. The reader is 
55 invited to consult published standards Information for 
further infonnation if desired. UnlversaJ Plug and Play 
refers to a standardized set of methods ter device inter- 
aslion. in partteular. UPnP allows peer-to-peer connee- 
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tivity of intelfigent ctevlces, appliances, and so on. UPnP 
is applicable within managed, unmanaged, and ad hoc 
networtcs. UPnP employs existing TCP/IP and Intern^ 
technologist to pnovkJe for Iho exchango of qontrol in- 
formation and data between networked devic:6s. UPnP 5 
networking is designed to be independent of the partfc- 
ular network medium or media befng used. 
[0036] The UPnP control point typlcalty edq^osed a set 
of COM (Component Object Model) Interfaces through 
which applications may find and control the host device, fo 
Applications use device objects to retrieve information 
or properties pertaining to the host dovice. Such infor-^ 
mation can include, among other infomiation, device hi- 
erarchy information, device properties, device manufac- 
turer information, device model information . device dis- ' ^ 
play informai>on, and een^Ices provided by the device. 
Note thaft the UPnP control point need not be a COM 
entity, although euch is discussed herein for purposes 
of explication- UPn P-enabled devices can be controlled 
by way of the services they expose, there typically being ^ 
one servtoe for every primary function that the device 
can perf omi. Note that a complex device may be repre- 
sented by some simple sewices in addition to other 
nested devices. A service typically comprises a set of 
state variables and a set of actions that an application 2s 
may invoke to operate on one or more variables in the 
set of state variables. Services are identified by a serv- 
ice type as well as a service ID. 
[DOSrr] Once the UPnP components 305, 311 of the 
projection device 201 andthe projection target 301 have so 
connected, the UPnP component 305 ol the projection 
device downloads a UPnP service document advertised 
by the U Pn P component 311 of the projeaion target 301 
in step 405. A service document is a computer-paraabis 
document typically coittaining a desertion of com- 95 
mands that the associated device will recognize as well 
as perhaps some other basic device information such 
as proper name, number of interfaces, etc. In en em- 
bodiment of the invention, the sendee document com- 
prises, in addition to other information, a description of 
the devico resolution, color depth, a current control 
point, a current state, as weli as brightness, contrast, 
and tint values. In step 407, the retrieved service docu> 
merit is passed to the projector control polnl 303 of the 
projection device 201 . In this manner, the projector con- ^ 
trol point 303 rs able to enumerate the sennces that the 
projection target 301 provides. 
[0038] Atthis point, the projection device 201 is aware 
of the existence and capabilities of the projection target 
301 via the UPnP exchange, and a projection session s& 
may be connected. A unique reverse terminal server 
connection technique is followed to create the presen* 
tation data exchange connection for the projection ses- 
sion. Thus, at step 409 the projector control point 303 
of the projection devbe 201 generates a session ticket ss 
for its lerrninal services server 307. The session ticket 
Is preferably generated in coordinetion with the Remote 
Desktop Protocol (RDP). FIDP is a multichannel capable 
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protocol that is an extension of the T.I 20 family of pro- 
tocol standards. The protocol supports a plurality of vir- 
tual channels, each for exchan^ng a particular type of 
Informaition, such as presentation data, input data and 
so forth. RDP maintains a stack (for the temiinal serv- 
ices diem or server) that is similar to the stack pre- 
scribed by the OSi seven-layer model In particular, data 
to be transmitted from the server rs processed down- 
ward through the protocol stack, sectioned, sent to an 
appropriate channel, encrypted if appropriate, wrapped, 
h'amed, packet^ed according to a network protocol, ad- 
dressed, and transmitted to the client The generated 
ticket presents infOmnation regarding how the projection 
target 301 should connect (via the terminal services di- 
ent 31 3 of the projection target 301) to the projector con- 
trol po?nT 303 of the projection device 201 , as weH as in 
what mode to connect. For example, the connection 
mode may be specified as a projection mode, extended 
desktop mode, a mode for display of a particular appfi- 
cation's screen Information, etc. In addition, the gener* 
ated ticket is g?ven an unusually Kmrted time out period 
such as, for example, ten seconds, In order to provfde 
for a more secure connection process between the pro- 
jection device 201 and the projection target 301- Note 
that although an embodiment of the invention is de- 
scribed herein byway of RDP, use of RDP Is not required 
tn every enrtbodlment, as other technologies such as 
HTML may alternatively be used. 
[0039] In step 411 , the gen^ated ticket is passed to 
the projection target 301 via its UPnP component 311 
fnom thd UPnP component 305 of the projection device 
201 . At this point. The ticket infonmation can be usdd by 
the projector device point 309 to connect a temrtinal 
services session. To faciTitate this, the UPnP component 
311 ofthe projection target 301 passes the received tick- 
et to the projector device point 309 at step 41 3. The pro- 
jector device point 309 then passes the ticket to the ter- 
minal services client 313 at step 415. As the final step 
to creation of the terminal services connection, the ter- 
minal services client 31 3 of the projection target 301 us- 
es the ticket in step 417 to establish a connection back 
to the terminal services server 307 of the projection de- 
vice 201 . Note that h an embodiment ofthe invention, 
this connection is timed so that it will time out if it remains 
inactive for longertiidn a predeterrriined period of time* 
such as ten minutes, in this nwiner, a projection device 
user will not be able to inadvertently monopolize the pro- 
jection target, such as by walldng away y^our closing 
the connection, when another user could be walling to 
use the target. In step 419, with the terminal servbes 
connection having been estabSshed, the terminal serv- 
ices sEh/er 307 of the proje«ion device 201 transmits 
presentation data such as screen data from the screen 
of the projection devbe 201 to the projectton target 301 
via the connection. 

[0040] Not© that the data transmitted at step 419 or 
sut7sequentV may consist of or conprise audio and or 
Video information. TTi'is information Is preferably encod- 
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ed to conserve bandwid*. and as such the codec mod- 
ule 315 ol the projecSen target is used to decode the 
informaBDti. In an embodiment of the Invention, the au- 
dio and^or video Infomiation of interest may not be 
Played atthepwjertion device 201 ttself but rather only 
al ie projection target 301. in this manner, copyright 
restrictions regarding numbers of licensed users may be 
adhered to when present. similarVtertext or other nori- 
vldeo visual inf oimatiort. copyright restrictions should be 
respected when* appropriate by restricting the number 
of soeena upon which, or users to which, the relevant 
Information is displayed. itisal80contempteted.butleB9 
detirablo to transmit aucDo and^«»r video Infonnation 
from the projection device 201 to the projection target 
301 inuner^oodedfonn. 

ro0411 In step 421 . the projection target 301 renders 
an*orplaystherecelvedinf6nna1lonB8fippropriatev.a 

a display screen, spealters, eic. as needed. Certahi 
technologies usable to implement smbodlmenlB of »• 
invention, such as Terminal Services by MICROSOFT 
of Redmond. Washington, do not automatically allow 
displ^ of information simultaneousiy on both a temiinal 
client screen and atemiinai sewer screen. ern- 
es, shadowing, such as is used in liAICROSOlH- (gemote 

Assistance, may be used to piwide the lenninal server 

mwSi It can be seen from the foregoing description 

*atthe terminal sennces session described herein ac- 
tualV involves areveraetemdlnalsetvermodel^rem 

the sen/er initiates a connection by instruefing Ihe client 
to connect. It i* this model, among other improvements, 
which aaows the some of the beneficial behavior de- 
. scribed above with respect to certain embodiments of 
the invention. 

[0043] Although the embodiments of the inventiori 
have been variousry described using either a group of 
one or more user-associated devices, such as laptop 
eemputers. as th« projection target devices, or usmg a 
dsdieated device such as a conferenc© room projector 
as the projection target device, it will be understoodthai 
the invention also contemplatee situations wherein both 
one or more user-associated devices and one or more 
dedicated devices simultaneously serve as projection 
targets. For example, while a conference presentation 
may occur primarily via a dedicated projection devce. 
a particular usermay wish to seethe presentation at his 
or her laptop computer due to deficiencies in eyesight 
orfbr other reasons. Additionally, although the foregoing 
description has treated the projection targetis) as being 
somewhat distant from the projection device 201 (al- 
though generally in the same room) such is not neces- 
sary. For example, the invention can be used in one em- 
bodimentto provide dual screen funcUonalityforthepro- 
jection device 201 . That is, the projection target screen 
may display some further portion of the desictop shown 
by the projeedon device screen. Attemafively. although 
less desirably, the invention may be used in one embod- 
iment to projeta or receive infORnaHon ioeyond the 



bounds of a physical n>om. For example, an authorized 
user bi an office may operate a projertion devie© or tar- 
get. such asadesKtepPCto participate inaconference 

In d T\&3/tf^ room. 
5 ro0441 According to an embodiment of the invention, 

tt>e projector control point 303 of the projection device 
201 uses additional infomwtion available from the pre- 
lection device 201 or from a networic to which the pro- 
Sctlon device 201 is attached or attachable to furtfier 
10 refine its operelion. For example, the projector control 
point 308 may access the calendar cf the user of the 
projection device 201 to select a projection target device 

from a number of possible candidate levied; ^ 
ariBle the OinUOOK brand maHutiniy by MICROSOFT 

IS carTrriaintain a user's schedule including Nomi^on 
such as the room In which aeeheduled conferenwis to 
be held. The projector cortroi point 30S Of the 
device 201 can use this infonnation to select wwen « a 
number of neaiby projection devices is the appropnate 
£» onewithwhlehlioconneetattheseheduledlime.lnpar- 

tcular, the proiecdon devioe associated with =o"ter- 
enL^ominwhfchthecenl^wnceisschedutedshou^ 

be selected, or pnssenfed to the user as a probable best 

29 IP04S1 All Dfthereferencescited herein, IndudffigF^ 
enls patent applications, and publications, are hereby 
incorporated in their entireties by reJerencs. That e. 
each and every part of every such leferenee e consid- 
ered to be part of this disclosure, and therefore no part 
so of any suohiBferenee is excluded by this statement or 
by any oiher statement in this disdosuie from being a 

part of this OisdosuPB. 

100461 In view of the many possible eiflbodiments to 

which the principles of this invention may be aPP«w^ 
35 should be recognized mat the embodiments described 

herein with respect to the drawing figures are meant to 
be Illustrative only and should not be taken as Hmiting 
the scope of hwentlon. For example, those of stall In the 
artwiU recognize that the el«nen*i of the illustrated «in- 
40 bodimenta Shown msofhvare may be implamentedm 
hardware and vice versa or that the inustraled ernbodt- 
ments can be modified in arrangement and detail with- 
out departing from «he spirit of the mventton. Further- 
more, although network oonneetions are illustrated 
4S hereinaslines.nolimitalionshouldtherebybeimpaited 
to the invention. Except where otherorise noted, neiwortc 
connections may be cirtuit-SWitched, packet-switched, 
or otherwise, and may be transient or pemianent. hard- 
wired or wireless, operating vfl any suitable protocol. 
50 Moreover, th e exact values such as f ortime penods gnr- 
en in the above description are exemplaiy only, and may 
be varied without departing from the scope of the inven- 
tion. Therefore, the invention as described herein con- 
templates an such embodiments as may come withm the 
as scope of the f oDowing claims and equivalents thereof. 
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Claims 

1. A method of presenting data from a tirst computing 
device on a projector compriBing: 

3 

automaycally beooniing aware of ihe presence 
of the projector and a set of capabilities of the 
projactor, 

oonding to the projector a request for the pro- 
jectorto open a dela exchange session beckto 

the first computing device; 
reoelving from the projector a connection re- 
quest, whereby acceptance of the connection 
request opene a diata exchange csonnection be- 
tween the first computing device and the pro- 

jectonand . ^ ^ * 

sending data from the first computing device to 
theprojecitorvia the data exchange connection, 
wbarebythedatacanbemanifestedbyftepro- ^ 

jector. 

2 The method according to claim 1 wherein the first 
computing device is a computing device of a type 
selected from the group consisting of laptop com- 
puter,deslctopoomput»r, and handheld computng 2* 

device. 



3. The mftihodaccortflng to daim 2. Wherein the date 
exchange connecflen comprises a linK over a net- 
wo* including at leasi one wireless link. ^ 

4 The method according to dajn 3, wherein the com- 
pijflng device eomprtees a wireiess inteifece to the 
at least one wiretessBnit ^ 

B. Ti» method according to daim 1 . wherein the pro- 
jector 19 a oomputing device. 

e. The method aecofding to Claim 1. further oompria- ^ 
Ing: 

aiitomalieally becoming aware of the prasence 

ffi a second compuang device: 
sendingtothBsecxjndcompiJtir^deviCBare- 

quest for the second computing devce to open « 
a data exchange sesaoft back to the first com- 
puting device; . J , „ 
receiving from the second computing device a 
connection request. whereljyacceptanttofthe 

connection request opens a data exchange 
connection between the first computing device 
and the second complJflng device; and 
sending data from the first computing device to 

the second computing device via the data ex- 
Qhangeconnectlon between the firstcomputing » 
device and the second connputing device, 
whereby the second computing device can 
manifest the data. 



7. The method according to claim e, wherein the sec- 
ond coniputing device is a laptop computer. 

8 The method according to claim 1 , wherein sending 
data from the flrat computing device to the projector 
comprises sending information of ai least one type 
selected fiom the group of types consisting of 
graphical irtfbrmalion. video information, audio in- 
fomiation. animated infbnnation. and tsxlual infor- 
mation. 

9 THe method according to claim 1 . wherein sending 
datafromthetiretcomputingdevlcetotheprojector 

comprises sending IctfonnaBon consisting of audio 

infonmation. 

10. The method according to claim 1 wherein automat- 
ieaily becoming aware of the presence of the pro- 
jector and a setof capabiiitieaof Ihepmjectorcom- 
piises utilizing the Unlveraal Plug and vm protocol 
to identily the projector. 

11. Ttemethod aowrdlngtodaim 1 wliereintfie dEto 
exchange connection between the fust eompuHng 
device and the projector oompitew a connection 
between a teimhial sen/ioes client and a terminal 
services server. 



12. Tlte method according to daim 11 . wherein ttieter- 
minal aervioes client la hosted *tt«P«Jf^" 
the temiinal services server is hosted at the first 
computing device. 

13. fUe method according to claim i . compris- 
ing displaying the dataon avisual display of ihefirst 
computing device. 

14. The method accordingto claim l.-funhercomprie- 
ina passing control from the first computing device 
loesecondcomputlna device, whereby theeeoond 

computing device may send datatothe projactorto 
be manifested by the projector. 

15 The method aasording to claim l , further compria- 
' ing prevertSng a second computing device from 
sending to the projector data to be manifested. 

16. A system for projecting displayable data from a 
computing device to a projector compriBing: 

a projection controller hosted by the computing 

Sdteivery tool communicably RnKed With the 
projection controller for automatically becom- 
ing aware of the projector; and 
a data exchange session server communicably 
linked with the projection controller for accept- 
ing and eondueitng a data ewshange session 
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between the computing device and the projee- 
tor, wherein the displayable date is tranemteed 
fttm the convufing device tn the projector. 

17 ThesystemaecoidlngtDclaimiewhereinthecom. s 
puting deviee is a computing device ot a type se- 
lected fromlhe group consisting of laptop oomputer. 
desktop computer.and handheld computing devtee. 

18. -niesy6tMnaccsonnngtoclaim16.whereinthedata »<» 
exchange seaeion employe a link wer a netwo* In- 
cluding at least one Wlralese Bnk. 

19. The system according to daim 1 6. wherein the dis- 
play^le data compiiees Intomiation of al least one 
^e selected frnrn the group of types consisting of 
graphical information, video infbimation. audio in- 
lom^tion. anIniBtad mformaSon. and textual mfor- 

20 -Thesyslemaooordingtoclaimie.whereinthediB- 
eovery tool operates aooording to the Univereai 
Plug and Play protocol. 

21. -n»sy5temaceordingtoclaim16.v»fhereinthedata 2* 
exchange session server comprises a tenmnal 
services sewer. 

22. A projection system having a projeclorfor raoeMng 
diatTMn a computing device for exhulfion com- « 

preing: 



a prolector control point hosted ty the projec- 

a projector locator communlcably linked with » 
the projector control point for advertising the 
presence of 9ie projector, and 
a diAa exchange session dient communicably 
linked withthe projector eontiolpoinitorestab- 

lishing and conducting a data exchange see- 
ston b&NfB&n the computing device and the 
projector. 



vice is llnlrod via a wireless link. 

26. The projection system according to claim ^. 
wher^ the projector and the computing device are 
wrirelessV im^d w a common network infrastruc- 
ture. 

27. The projection system according to daim 22, 
whensin the projector and the computing device are 
wirelessly finked via an ad hoc wireiess nelworK 

28. The projection system seconding id daim 22, 
wherein the data for exhibition oorrptfees irtbrma- 
lion of at least or» type seiecJed from the group of 

• types conslBting of graphical information, video m- 
formation, audio infoimallDn. animated intomiation. 
and textual information. 

29. The projection system according to daim 22. 
whet«ln ihe projector locator operates 
ence with the Univeraal Plug and Play protocol to 
advertise the preBenee and oapal»aitie6 Of the pro- 
jector. 

SO. Amethod of repiteating screen data from acomput- 
big device to a projector eompri^ng: 

Tecehnng an Inification f itwii a projection target 
locator resident on the computing devfceotthe 

presence of the projector; 
oausingthe projection target tocaiorto transmit 
a data exchange connection Invitation to the 
projector; 

reoehrfng a connection request responsive lo 
the transmitted connection invitafion, and 
opening a data exchange connection between 
the first compuBng device and the projector m 
response to the connection request: and 
sending the screen data from the first comput- 
ing device to the projector Via the data ex- 
change connection, whereby the screen data Is 
displayed by the projector. 



23 The projection systwn according to clam 22, 
' wherein the data exchange sesston cOent b a ter- 
minal services session client communicaWy tinted 
to a terminal servioes session senrer hosted by the 
computing device. 

24 TheprojectionsyBtemacoordlngtodaim22virtiere- 
in the projector is a device of a type selected from 
the group consisting of laptop computer, desktop 
computer, conference room projector, and hand- 
held device. 

25 The projection system according to claim 22, 
wherein the projector is linked via a wrtred link to a 
network Infrastructure to whksh the computing de- 



31. An apparatus for remotely presenting the scnsen 
45 data of a computing devtee comprising: 

n>eans for discovering a remote display devfce; 
means for inviting the remote display device to 
inttiale a communkation session with the eonv 

so puting device; 

means for accepting a communicaDon session 
request from the remote display device, there- 
by opening a communication session; and 
means fortiansferrmg the screen data from the 

55 computing device in the reniote display devcB 

via the communication sesaon. 
32. Tl» apparatus aceorcllng to claim 31 , wherein the 
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means for discovering a remote display device ex- 
ecutes discovery in atsoordance wtth the Universal 
Plug and Play protocol. 

33. The apparatus according to claim 31, wherein the 
means for Inviting the remote display device lo inJ- 
tiare a communication session with the computing 
device comprises means for generating a session 
ticket to be used to initiate the communication ses- 
dion. 

34. A projection system having a Jargo venue display 
device for receiving display data for exhibition from 
a computing device comprising: 

a control point hosted by the display davlee; 
a locator communfeably linked with the display 
device control point for advettfeing the pres- 
ence of the display device; and 
a data exchange session client communicabiy 
linked with the display devkse control point for 
establishing and conducting a data exchange 
session b«ween the computing device andthe 
display devk:e. 

35. Acomputer-readablemediumhavingthereorieom- 
puter-executafale Infitructions for performing a 
method of pmsenling data from a computing device 
on a remote projector, the melhod comprising: 

automatteaily ascertaining the presenoe of the 
remoie prpjector and aset <Jf eapabilliies of the 
remote proieaor 

sending to the remote projector a request for 
the remote projector to open a data exchange 
session back to the computing device; 
receiving from the remote projector a connec- 
tion request, wher^ acceptance of the con- 
nection request opens a data exchange eon- 
nection between the computing device and the 
remote projector and 

sending data from the compiiting device to the 
remote projector via the data exchange con- 
nection, whereby the data can be manifested 
by the remote projector. 

36* The computer-readable medium according to claim 
35, Wherein Thedata exchangeconneciioncompns- 
es a network connection having at least one wire- ^ 

less link. 

37. A computer-readable medium having thereof! com- 
puter-executable instructions for performing a 
method of presenting data from a computing device 
on a remote projector, fte method comprising: 

transmitting from tlie remote projector to the 
computing device an indksation of capabilities 
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of the remote projector; 
receiving at the remote projeciorfrom the com- 
puting device a requeslfbrthe remote projector 
to open a data exchange sesston to the com- 
puting device: 

sending from the ngmote projector to the com- 
puting device a connection request, whereby 
acceptance of the connecstion request by Iho 
computing device opens a data exchange con- 
nection between the computing device and th© 
remote projecton 

receiving data at the remote projector from the 
computing device via the data exchange oon- 

noction; emd 

causing the received data to be manifested m 
a humaivpeTcolvabie manner. 
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